Background
==========

There are currently around 92,000 undergraduate medical students in Germany, dispersed among 37 medical schools. Teaching quality must meet high standards, both in terms of content \[[@R1]\] and the coverage of interprofessionalism and scientificity \[[@R2]\]. Owing to the purpose of national rankings, "teaching outcome" at individual medical schools is sometimes used as a surrogate marker of "teaching quality". The second state examination only represents factual knowledge, and the aggregate exams provide but few clues to the specific strengths and weaknesses of individual curricula. Thus medical schools need other data sources to assess their teaching quality. One popular source are student evaluations of teaching. Depending on the survey instrument that is used, up to four dimensions of teaching quality can be mapped. According to Gibson et al., the structural and procedural characteristics of teaching as well as the didactic skills of the teachers and the student learning outcome are differentiated \[[@R3]\]. However, many evaluation tools focus on structural and process-related parameters \[[@R4]\] and only ask for student satisfaction with teaching. It is known that, particularly, global assessments by students are subject to a variety of confounding factors (e.g., individual characteristics such as gender, interest in subject, level of performance) \[[@R5]\]. Such a bias of the evaluation is problematic because at some medical schools the results are discussed as the basis of a performance-based allocation of resources (*Leistungsorientierte Mittelvergabe*, *LOM*) for teaching (teaching-LOM). In research, a defined benefit allocation has become well established. Although the parameters and algorithms used in research evaluation are criticized heavily \[[@R6]\], there has been a mismatch between incentives for good research and those for good teaching. Although a large amount of money flows into the basic equipment for teaching, the quality of teaching is often not sufficiently considered in resource allocation. Therefore, the perception of many scientists is that commitment to teaching pays off less than involvement in research.

So far, there is a lack of comprehensive data for German medical schools regarding their evaluation practices and the design of LOM algorithms in teaching. Against this background, the Working Group on Evaluation of Performance in Medical Research and Teaching of the Association of Scientific Medical Societies in Germany (AWMF) and the Medical School Association (MFT) have set the common goal of analyzing current evaluation practices at medical schools in Germany. This paper shows the results of a survey conducted at these schools.

Methods
=======

A standardized questionnaire was developed in a multi-stage procedure and piloted.

The questionnaire covered the following aspects of teaching evaluation and LOM awarding practice in eleven parts:

grounding of evaluation,objects of evaluation,persons involved in the evaluation,regularity and frequency of evaluation of the curriculum,format of evaluation by students,format of the evaluation by academic teachers,content of the evaluation by students,use of objective data for quality assurance and evaluation,processing and distribution of the evaluation results,consequences of the evaluation,allocation of funds for teaching.

The questionnaire mainly included yes/no questions, sometimes with the possibility of supplementing free text information. Occasionally, numbers were requested, especially for the range of the evaluations, the response rates of student evaluations, and the allocation of funds by the faculties.

The questionnaire was sent in July 2013 via the office of the Medical School Association to all medical schools in Germany. Medical schools were asked for written answers from the responsible staff and for sending relevant materials. In case of non-response, a reminder was issued at the end of August, further missing data were requested by phone in November and December. The (German) questionnaire is available from the authors upon request.

Results
=======

30 German medical schools participated in the survey with 33 study programs (23 standard curricula, 6 model curricula, 3 reformed standard curricula, and 1 degree program in molecular medicine) (response rate 83%).

The results are presented below according to the above-mentioned sections of the questionnaire.

Grounding of evaluation
-----------------------

Only 21% of all study programs had a dedicated evaluation system. The majority relied on evaluation regulations of the respective university or on corresponding decisions of the departmental council. The majority (85%) cited their evaluation practice as "grown by experience", and 75% think that it is scientifically justified. Regarding the data source, 40% referred to external and 36% to internal survey instruments. In addition, points such as relevant knowledge in methodology research or evaluation standards as defined by various groups (e.g., the German Evaluation Society (*DeGEVal*), the working group on evaluation, and the training committee) were mentioned.

Objects of the evaluation and involved groups of people
-------------------------------------------------------

Most frequently, subjects (70%), individual courses (67%), and study sections (64%) are evaluated. In particular, the internship (PJ) is relevant to evaluation for 85% of the programs. Also, teachers are evaluated in three out of four medical schools. About half of the medical schools evaluate examinations (quality and results) and graduates. All degree programs use student evaluations, 45% involved teachers and 20--25% internal panels, but also external reviewers.

Regularity and frequency of evaluation in the core curriculum
-------------------------------------------------------------

In less than 50% of the study programs, a comprehensive evaluation of all types of events and groups of persons takes place. Only courses in special medical disciplines or cross-sectional areas are consistently evaluated by about two thirds of medical schools; individual segments of the curriculum (e.g., preclinical, clinical, practical internship) in 42%; and teachers (27% to 36%) as well as examinations (33%) in about one third.

Format of evaluations by students and academic teachers
-------------------------------------------------------

Nearly all study programs (97%) use online formats for student evaluations, and about 50% (additionally) utilize paper-based formats for evaluations. The majority (94%) are evaluated outside of course times, mainly before or after the final exam. However during ongoing courses, evaluations take place in about 46%. The number of questions in the questionnaire varies greatly (1 to 140 items). Ordinal or interval-scaled items (e.g., grades, percentages) and free-text comments are most commonly used, as well as dichotomous, open and multiple choice questions.

The reported response rates of student evaluations average approximately 60%. Incentives for increased returns, such as transparency (18%) and student bonus schemes (33%), as well as coercion and negative consequences, are only sporadically described as helpful. Other forms of evaluation include debriefing (54%) and reports from semester spokespersons (48%). Interviews (15%) and focus groups (21%) are less frequently used.

In the course evaluation by academic teachers, the majority (80%) choose a structured approach.

In 40% of the cases all teachers are evaluated; in 20% a selection of teachers are evaluated by committees.

Content of the evaluation by students
-------------------------------------

Using student evaluations, structural and process parameters as well as the overall impression of the teaching is captured. The subjective relevance of the educational content for examinations and practice, the content structure and overall satisfaction with educational events or overall grades are most frequently rated by students (\>80%). For further details see Table 1 [(Tab. 1)](#T1){ref-type="fig"}.

Use of objective data for quality assurance and evaluation
----------------------------------------------------------

94% of medical schools use objective data for internal or external quality assurance of teaching. Particularly frequently (\>80%) the second state examination (pass rate in the reference cohort, failure rate) was named, followed by average study duration, average score in the second state examination and number of graduates (79% each), passing of the first state examination, and further qualifications of the teachers (76% each).

Ratio of support, number and quality of doctorates, research projects or publications on teaching, as well as average scores and subject-specific evaluations in the first state examination are less relevant parameters for quality assurance (50--70%).

Processing and distribution of the evaluation results
-----------------------------------------------------

The results of the evaluation are mostly written as reports and regularly stored electronically in a protected area. Usually, deans' offices (79%) and professors responsible for issuing certificates (76%) are actively informed about the results, often also teaching coordinators (67%), individual academic teachers (61%), and students (64%). An active communication of results takes place in more than 40%; and in almost 10% of all cases, the (external) public is actively informed.

Consequences of the evaluation
------------------------------

In two out of three faculties, teaching quality is rated according to fixed criteria/categories; in 82%, courses and academic teachers are also assessed in relation to each other. Mostly (82%) there are feedback talks with academic teachers, less frequently feedback on teaching content in cross-sectional areas (73%), medical subjects (61%), and modules (55%). In addition, just under 80% (79%) of the degree programs have provided consequences for particularly positive but also particularly negative evaluation results. For positive results, the main reported consequence (54%) is reward by teaching-LOM. Only occasionally, awards for the best lecturer or a bonus for promotions were mentioned. In contrast, 73% of study programs provide training and support for teachers with particularly negative outcomes, followed by face-to-face interviews (45%) and negative effects on teaching-LOM (21%).

Allocation of funds for teaching
--------------------------------

Seventeen medical schools answered the questions about their internal distribution of resources. These data are shown in Figure 1 [(Fig. 1)](#F1){ref-type="fig"}. It becomes clear here that the three most important items represent the general basic supply of the Chairs as well as the curricular basic equipment and the evaluation-based research LOM. In contrast, evaluation-based funds for teaching play a minor role, as well as application-based research and teaching support. With an average of 1.6% (minimum 0%, median 3%, maximum 6%), the evaluation-based teaching-LOM tends to account for a small part of the state funds.

In 60%, the teaching-LOM follows a fixed algorithm. With just under 70%, it benefits clinics and institutes in particular, much less complete modules (15%) or individuals (21%).

Discussion
==========

The results of the survey are in agreement with the current literature \[[@R4]\], in so far as evaluation instruments used in Germany primarily assess structural and procedural aspects as well as students' overall impression of teaching quality. Teaching outcome -- mostly defined as students' learning success -- is either assessed by student ratings of their own perceived learning outcome, or it is inferred from student performance in high-stakes examinations. A systematic evaluation of teachers is rare.

For the dimensions "process" and "teacher", the literature review by Schiekirka et al. \[[@R4]\] already identified numerous survey instruments for medical education with good to very good reliability. About one third of faculties use such instruments or use their scientific base for the development of own instruments. However, it is unclear whether the used instruments are equivalent to those already identified. Furthermore, it is uncertain how the instruments were developed, whether they were psychometrically tested and to what extent they meet established quality criteria. In 88% of medical schools, global grades are used to assess teaching quality. Although these evaluations provide a rough idea of student satisfaction with teaching, they are not considered valid measures of teaching quality due to the strong bias introduced by various construct-irrelevant confounders \[[@R5]\]. Data show for example that students with a high initial interest in a course generally tend to rate it more positively than those with a low interest \[[@R7]\], \[[@R8]\]. Further studies found a positive correlation between exam performance and student ratings for an anatomy course \[[@R9]\], \[[@R10]\]. In this context, the importance of a clear definition of the construct of good teaching underlying the evaluation should be emphasized: Only after it has been clearly defined what is meant by \"good teaching\" can one identify and use an instrument that measures precisely this construct. Conversely, the interpretation of existing evaluation data should only refer to that particular construct (e.g., structural conditions) and should not be generalized to other aspects of the quality of teaching (e.g., didactic skills of academic teachers).

However, the psychometric examination of the evaluation tools used, minimization of distorting effects, as well as the coverage of all four dimensions suggested by Gibson \[[@R3]\] are urgently needed in order to be able to validly assess and optimize teaching quality.

Even when the result of teaching is inferred from seemingly objective exam data, some difficulties need to be kept in mind. In order to provide valid data, examinations need to be aligned to learning objectives and instructional methods \[[@R11]\] and thereby free of construct-irrelevant variance \[[@R12]\], \[[@R13]\]. They must also meet international quality standards \[[@R14]\], which cannot be taken for granted \[[@R15]\].

These requirements become even more important when the distribution of teaching-LOM is based on evaluation results and examinations. So far, the financial remuneration of teaching has mainly been part of the basic equipment of Chairs or has been based on teaching quantity. Quality-based funding for teaching, unlike research, plays only a minor role. Also other gratifications for high quality teaching are only occasionally given.

Due to the current heterogeneity of the evaluations, it is not possible or at least of limited value to compare the results of teaching evaluations across medical schools. Although a certain degree of comparability can be established by comparing students' results in central written exams, the validity of the data must be discussed against the background of the construct of good teaching chosen in each case. In terms of rewarding good teaching, initial data show that teachers are currently more motivated by student feedback, but they also have a positive attitude towards financial incentives \[[@R16]\], \[[@R17]\]. Thus, it seems to be unrewarding to exclusively emphasize financial incentives; instead, other aspects of appreciation and specific support (for example by improving the organizational conditions for teaching and career opportunities) can help to increase and sustain motivation of academic teachers \[[@R18]\]. Just as good research performance leads to both immaterial or career-related and direct material appreciation, an incentive system for good teaching should be based on a broad range of rewards in order to overcome the existing imbalance.

Conclusions
===========

This first systematic survey of German medical schools on the practices used for evaluating medical teaching has shown that the evaluation instruments used have similar content and methodology, and above all record structural and procedural aspects as well as students' overall impression of teaching. Yet, there is considerable heterogeneity regarding the instruments actually used. A nationwide consensus on a general construct of good medical teaching as well as the identification or development of valid and reliable evaluation instruments in a nation-wide cooperation appears sensible.

Notes
=====
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